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Challenges in Rotation Detection 

l Large aspect ratio: The Skew Intersection over Union (SkewIoU) score between large

aspect ratio objects is sensitive to change in angle, as sketched in Figure.



Challenges in Rotation Detection 

l Densely arranged: As illustrated in Figure below, many objects usually appear in densely

arranged forms.



Challenges in Rotation Detection 

l Arbitrary orientations: Objects in images can appear in various orientations, which

requires the detector to have accurate direction estimation capabilities.



Our Pipeline



Feature Misalignment 

l Definition: The current

region of interest (RoI)

is not aligned with the

feature.
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Feature Refinement Module
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l The key idea of FRM is to re-

encode the position information

of the current refined bounding

box to the corresponding feature

points through pixel-wise

feature interpolation to achieve

feature reconstruction and

alignment.
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Inconsistency between Metric and Loss

l The evaluation metric of horizontal detection and rotation detection is dominated by

Intersection over Union (IoU). However, there is an inconsistency between the metric and

regression loss



Inconsistency between Metric and Loss

l The IoU related loss is an effective regression loss function that can solve above problem.

However, the SkewIoU calculation function between two rotating boxes is underivable,

which means that we cannot directly use the SkewIoU as the regression loss function.



Experiment

l Ablative study of each component in our method on the DOTA dataset.



Experiment

l Ablation study for number of stages on DOTA.



Experiment

l Experiments with different SkewIoU functions.



Experiment

l Comparison with the State-of-the-Art on DOTA.



Experiment

l Comparison with the State-of-the-Art on HRSC2016 (left) and UCAS-AOD (right).



Thank you!

l Paper: https://arxiv.org/abs/1908.05612

l Code: https://github.com/Thinklab-SJTU/R3Det_Tensorflow

l Contact:

l Xue Yang: yangxue-2019-sjtu@sjtu.edu.cn

l Junchi Yan: yanjunchi@sjtu.edu.cn

l Homepage of our lab:

l http://thinklab.sjtu.edu.cn/
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